INTRODUCTION
In the late 1980s, laser diode at 808 nm with reasonable price made its first debut on the market and many scientists turned their attention to it in searching for an alternative pump source for Nd:YAG (yttrium aluminum garnet doped with neodymium) and other Ndhosted laser. Previously, the main pump source for Nd:YAG laser and his relatives were flash lamp. Flash lamp spectrum is broad, while 808 nm laser diode spectrum is much narrower, so the Nd-hosted crystal absorbs most of the power of the laser diode. In addition to that, This material has absorption cross section at 808 nm and emission cross section at 1064 nm much greater than that of Nd:YAG [1] . This makes the Nd:YVO 4 laser has a much lower lasing threshold than Nd:YAG laser. However, the thermal conductive coefficient of Nd:YVO 4 is smaller than that of Nd:YAG, thus heat management for Nd:YVO 4 is more difficult. 
OPERATION OF 1064 NM DPSS LASER

Effect of laser cavity configuration
Laser cavity can be of plane-plane, concave-plane, concave-concave, concaveconvex… forms. Each configuration has different stability, efficiency, compactness and other characteristics. One has to base on the application requirements to choose the suitable configuration.
In this study, we use two kinds of configuration: plane-plane and concave-plane.
The former cavity is very compact yet its efficiency is not as good as the latter. Further details are in the result and discussion section.
Effects of laser cavity parameters
Mirror's radius of curvature, cavity length, position of the Nd:YVO 4 crystal within the cavity all affect, more or less, the performance of the laser. The effects do not limit only to the power of the 1064 nm beam, but also many other features. In this paper, we study the effect of cavity length on the threshold pump power The cavity stability [2] is characterized by the G parameter which must satisfy the inequality (2):
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Where L (mm) is the cavity length (distance between two mirrors), R 1 and R 2 are radii of curvature of mirror 1 and 2, respectively. Cavity with G = 0.5 has good stability (diffraction loss in the cavity is rather small, so with a low pump power the cavity can emit great amount of laser beam); while cavity with G < 0 or G > 1 is unstable (diffraction loss becomes so severe that the cavity can not emit any laser beam at any level of pump power).
Cavities with G =0 or 1 is on the edge of stability, they may emit laser beam, but only at high pump power, and with slight vibration or shock the cavity may cease to emit laser beam completely.
The plane-plane cavity has infinite R 1 and R 2 , naturally it does not satisfy the inequality (2) and can not emit any 1064 nm beam at all.
However, in our experiment, it still emits. We will discuss this anomaly in the result and discussion section. For the concave-plane cavity in our study, R 2 is infinite, so the stability condition can be expressed as:
Where R 1 is the curvature of the concave mirror.
From (3) we can see that, theoretically, the laser system start can not emit any 1064 nm beam at all when the cavity length exceeds R 1 .
However, in our experiment, the cavity went unstable and ceased emitting 1064 nm when the cavity length is 112 mm. This will also be presented and discussed our paper.
Inside the laser cavity, the 1064 nm beam forms a standing wave. Its fundamental transverse mode varies as described in Figure   1 . The distance between the beam waist (the location where the diameter of the laser beam is smallest) to mirror 2 is given by [5] :
In concave-plane cavity, R 2 = ∞ so: Trang 40 (5) and (7) and the laser beam contour in Figure 1 , we can see the beam has its waist on plane mirror and then it diverges with position nearer to concave mirror.
Through (7), we can see that when the cavity length increases from 0 to R 1 , the beam diameter on concave mirror increases from 0 to infinitive. According to D.G. Hall [6] , to achieve high efficiency, the smaller the and when L is approximately to R 1 we will achieve the highest output power. However, the fact is in the opposite.
EXPERIMENT
In our setup, we used a 808 nm laser diode The laser diode beam was coupled in a bundle of 19 fibers, whose total core diameter is 1100 m, and imaged into the crystal through a lens system which has the imaging ratio 1.6:1. The waist of 808 nm beam inside Nd:YVO 4 crystal is therefore 687.5 m.
In the setup of plane-plane cavity ( Figure   3 ), the active medium was Nd:YVO 4 
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RESULT AND DISCUSSION
Performance of the lasers
The laser system with plane-plane cavity 
With R 1 , R 2 equal to infinitive, the condition (2) now becomes: 
Investigation in application
TAÏ P CHÍ PHAÙ T TRIEÅ N KH&CN, TAÄ P 16, SOÁ K1-2013
Trang 45
The 1064 nm beam was tested on several materials and is capable of cutting through plastic and wood. Of course, many material properties contribute to the burning under laser beam:
specific heat capacity, reflectance and absorbance at 1064 nm, thermal conductivity, combustion with oxygen [7] . A decent modeling is necessary to optimize micromachining. In our study, we mainly base on experiment to determine the threshold power.
CONCLUSION
We 
